Japanese Kokai Patent Application No. Sho 62[1987]-220030 w£> 

HO 
H 



Job No.: 1035-85636 

Translated from Japanese by the Ralph McElroy Translation Company 
910 West Avenue, Austin, Texas 78701 USA 



Int. CI. 



JAPANESE PATENT OFFICE 
PATENT JOURNAL (A) 
KOKAl PATENT APPLICATION NO. SHO 62 [ .987,-220030 

H03M 5/06 
H 04 L 25/49 

6832-5J 
K-7345-5K 

Sho 61 [l986]-62943 

March 20, 1986 

September 28, 1987 

1 (Total of 7 pages) 



Sequence Nos. for Office Use: 

Filing No.: 

Filing Date: 

Publication Date: 

No. of Inventions: 

Filed 

Examination Request: 

SIGNAL TRANSLATING EQUIPMENT 



Inventors: 



Applicant: 
Agent: 

[There are no amendments to this patent.] 



Yuji Miyamoto 

Fujitsu Ltd. 

1015 Kami-Kodanaka 

Nakahara-ku, Kawasaki-shi 

Masanori Arai 

Fujitsu Ltd. 

1015 Kami-Kodanaka 

Nakahara-ku, Kawasaki-stu 

Takemi Kondo 

Fujitsu Ltd. 

1015 Kami-Kodanaka 

Nakahara-ku, Kawasaki-shi 

Fujitsu Ltd. 

1015 Kami-Kodanaka 

Nakahara-ku, Kawasaki-sni 

Teiichilketa, patent attorney 



Claim 

Signal translating equipment characterized as comprising a unipolar/bipolar converting 
circuit and a control circuit, whereby a clocking is input into the control circuit, said control 
circuit gives a control signal to the aforementioned unipolar/bipolar converting circuit only when 
the output corresponds to either "1" or "0" of the input, an NRZ unipolar on signal is input 
alternately into 2 input terminals provided at the unipolar/bipolar converting circuit via a 
switching circuit in synchronization with the clocking in the meantime, an RZ signal is output 
alternately in response to the NRZ signal input into the aforementioned 2 input terminals when 
the aforementioned control signal is added, and these 2 RZ signals are composed. 

Detailed explanation of the invention 
Outline 

A clocking is input into a control circuit, a control signal is given to a unipolar/bipolar 
converting circuit only when the output corresponds to either "1" or "0" of said input, an NRZ 
unipolar on signal is input alternately into 2 input terminals of the unipolar/bipolar converting 
circuit via a switching circuit in the meantime, an RZ signal is output alternately time-wise only 
when the aforementioned control signal is added, and these 2 RZ signals are composed in order 
to reduce the power consumption and to obtain a clean output waveform. 

Industrial application field 

The present invention pertains to an improvement of a bipolar output circuit to be utilized 
at an intra-office output part, such as a multiplexer, for digital transmission. 

In the case of a coaxial transmission channel for digital data transmission, a signal based 
on bipolar coding using a positive value and a negative value alternately for signal "1" and using 
0V for signal "0" is utilized because it has a large timing element for easy timing extraction at a 
receiver connected to a transmission channel and is advantageous for achieving BSI (Bit 
Sequence Independence: Transmission characteristics are not affected regardless of the 
arrangement of input codes). 

On the other hand, in the case of a multiplexer, signals (for example, CML and TTL) 
based on unipolar coding with which signals "1" and "0" are expressed using different binary 
voltages are utilized for easy processing of various kinds. 

The present invention pertains to a device on the transmitter side with which a unipolar 
[signal] is translated into a bipolar signal and sent out to the transmission channel! 

In such case, it is desirable that the circuit that translates from unipolar to bipolar be 
subject to as little power consumption as possible, be compact in terms of circuit size, and be 
capable of generating a clean output waveform. 



Prior art 

Figure 4 is a block diagram showing the relationship between signal translating 
equipment of a conventional example and the circuit in the preceding stage. 

Figure 5 is a circuit diagram of the signal translating equipment of the conventional 
example. 

Figure 6 is a diagram for explaining the system of the signal translating equipment of the 
conventional example. 

Circuit operations of the signal translating equipment will be explained below. 

An NRZ unipolar signal is input into switching circuit 1 shown in Figure 4, and the 
switch is operated so that an on signal of the input signal is output alternately into 2 output 
terminals at switching circuit 1, so that a signal on the positive side and a signal on the negative 
side are output alternately time-wise at the output of the signal translating equipment. 

Said NRZ output signal is input into NRZ-RZ translator 2, and a clocking is further input 
via clocking amplifier 4 in order to output a unipolar RZ signal. Said function of NRZ-RZ 
translator 2 is performed by gates (will be tentatively referred to as NAND/AND gates) 5 and 6 
shown in Figure 5 capable of performing the functions of a NAND gate and an AND gate. 

Here, the part referred to as NAND gate outputs "0" only when the 2 input signals are 
both "1," for example. In addition, the AND gate functions to output "1" only when the 2 input 
signals are both "1," for example. Said unipolar RZ signal is input into aforementioned 
NAND/AND gates 5 and 6 in signal translating equipment 3 alternately time-wise. 

The NRZ signal input into input terminal a of aforementioned NAND/AND gate 5 and 
the clocking input into input terminal b of said gate 5 are translated into inverse RZ signals in 
order to increase the bipolar amplitudes of RZ and output. This is shown by the pulse waveform 
with detailed interior illustrated by horizontal lines in the time chart in Figure 6. 

Said RZ and inverted RZ signal are input respectively into the bases of transistors 7 and 8 
in current switching circuit 1 1 . 

Then, a current flows in transistor 7 when the signal input into the base of transistor 7 is 
"1," and a current flows in transistor 8 when the inverted input signal input into the base of 
transistor 8 is "0." 

As a result, a current is flowing either in transistor 7 or 8 constantly. 

When the collectors of aforementioned transistors 7 and 8 are connected respectively to 
both ends i and j on the primary side of transformer 1 1 grounded at the midpoint on the primary 
side, the current flows in opposite directions as an RZ signal or inverted RZ signal is input. 
Therefore, an output signal with a voltage amplitude nearly 2 times as high is output from the 



secondary side of said transformer 1 1. This is shown by the pulse waveform with detailed 
interior illustrated by horizontal lines in the time chart in Figure 6. 

On the other hand, to obtain a bipolar output signal in order to output positive and 
negative signals alternately from the secondary side of transformer 1 1 5 the RZ unipolar signal is 
input into NAND/AND gate 6 in current switching circuit 13 alternately with aforementioned 
NAND/AND gate 5 time-wise. Although the configuration of current switching circuit 13 is 
identical to said circuit 12, the connections of the collectors of the transistors to the primary side 
of transformer 1 1 are reversed. 

That is, while the collector of transistor 7 of current switching circuit 12 is connected to 
point i of transformer 11, the collector of transistor 9 of current switching circuit 13 is connected 
to point j of said transformer 11. 

Accordingly, although the operation of current switching circuit 13 is identical to the 
aforementioned operation, because the junctions of the transistors with transformer 1 1 are 
reversed around the junction at the center of transformer 1 1, an output with inverse polarity to 
that of the output of switching circuit 12 is obtained at the secondary side of transformer 1 1, so 
that an RZ bipolar signal is output. 

This is shown by the pulse waveform with detailed interior illustrated by oblique lines in 
the time chart in Figure 6. 

Problems to be solved by the invention 

Because the NRZ-RZ translator, that is, NAND/AND gates, is used in a preceding stage, 
the aforementioned signal translating equipment has problems of jitter in said gate and jitter in 
output signal due to fluctuation of the NAND/AND gate characteristic, so that in many cases 
different waveforms and produced on the positive and the negative sides. 

Furthermore, because current flows constantly in the current switching circuit 
constituting the signal translating equipment, there is a problem that the power consumption is 
too large. 

Means to solve the problems 

The aforementioned problems can be solved by the signal translating equipment of the 
present invention in which instead of using the NRZ-RZ translator of the conventional example, 
that is, NAND/AND gates, an NRZ unipolar signal is input directly into the signal translating 
equipment, and a clocking amplifier is incorporated as a control circuit into the aforementioned 
bipolar output circuit. 



Operation of the invention 

In the present invention, the signal translating equipment comprises a current switching 
circuit which translates an NRZ unipolar signal into a bipolar signal and a current switching 
circuit which takes a clocking as an input, and the transistor emitter in the former current 
switching circuit is connected to the collector of the input transistor in the latter current switching 
circuit. 

Then, a current flows into the former current switching circuit only when the input of the 
clocking into the latter current switching circuit is "1," so that a bipolar RZ-coded signal can be 
obtained at the output of said signal translating equipment. 

Application example 

Figure 1 is a diagram showing the principles of the present invention. 

Figure 2 is a circuit diagram of the signal translating equipment in an application example 
of the present invention. 

Figure 3 is a diagram for explaining the system of the signal translating equipment of the 
present invention. 

The same symbols indicate the same objects throughout the figures. 

Differences in Figure 1 from the conventional example will be explained below. 

That is, [the differences] lie in that a unipolar NRZ signal is input directly into the present 
signal translating equipment instead of using the NRZ-RZ translator of the conventional 
example, that is, NAND/AND gates, and further in that a clocking amplifier is built into the 
present signal translating equipment, and a bipolar signal is output only when the input into said 
clocking amplifier is "1" in order to reduce the power consumption as well as to obtain an output 
with a clean waveform by means of the clocking amplifier at the same time. 

First, current switching circuit 21 into which the clocking is input will be explained. 

The clocking is input into the base of transistor 17 of current switching circuit 2 1 . 
When voltage corresponding to clocking signal "1" is set to a fixed positive value, and voltage 
corresponding to "0" is set to a fixed negative value, because the voltage at the base of the 
another transistor 18 is 0 V in terms of AC, a current flows in transistor 17 when the input signal 
into the base of transistor 17 is "1," and current flows in transistor 18 when it is "0." 

Then, a current flows in current switching circuit 20 connected to the collector of 
transistor 17 when the clocking signal is "1," serving as a power supply for the current in current 
switching circuit 20. 

Next, current switching circuit 20 will be explained. 



An NRZ unipolar signal is input alternately into the respective bases of transistors 14 and 
15 constituting current switching circuit 20 via switching circuit 1 shown in Figure 1 in order to 
obtain a bipolar output signal. 

A current flows in transistor 14 when the NRZ unipolar input signal into transistor 14 is 
"1," for example, and the current flows to point n of transformer 19 grounded by its midpoint and 
connected to the collector of said transistor. 

This is shown by the pulse with detailed interior illustrated by horizontal lines in the time 
chart in Figure 3. Because a current flows to point n of aforementioned transformer 19 only when 
the clocking is "1," and a current flows to the collector of transistor 14, an RZ-coded signal can 
be obtained. 

A current flows in the opposite directions on the primary side of transistor 19 as a signal 
is applied alternately to transistors 14 and 15, and a bipolar output signal is obtained at the 
secondary side of said transformer 19. 

The current flows into one of the 2 transistors (14 or 15) of current switching circuit 20 
only when the clocking is "1" in order to obtain an RZ bipolar output signal in synchronization 
with the clocking in the aforementioned manner. 

Furthermore, regarding transistor 16, current flows into one of the transistors (14 or 15) 
by fine noise when the input signals to the 2 transistors (14 or 15) of current switching circuit 20 
are both "0" due to characteristics of the current switching circuit. As a result, the current flows 
into transformer 19 connected to the collectors of aforementioned 2 transistors 14 and 15 also 
when the input signal is "0," so that an incorrect signal is output. 

In order to avoid this, an additional transistor 16 is added to the aforementioned circuit, 
and the potential of its base is set close to the mid-value of "1" and "0" of the input signal. 
Accordingly, current flows into the added transistor (16) even when the input signals to the bases 
of the aforementioned 2 transistors 14 and 15 are both "0," and the current flows also into the 
circuit coupled with the emitters of the aforementioned 3 transistors 14, 15, and 16, so that no 
current flows into transistors 14 nor 15 due to characteristics of the current switching circuit. 
Also, because the collector of transistor 16 is not connected to aforementioned transformer 19, no 
current flows into transformer 19. 

Effect of the invention 

As described above, in the case of signal translating equipment in accordance with the 
present invention, a unipolar NRZ signal is input alternately time-wise directly into 2 input 
terminals, and a clocking amplifier is incorporated into the aforementioned signal translating 
equipment and controlled in such a manner that a prescribed current flows into a unipolar/bipolar 



translating circuit connected to the clocking amplifier only when the clocking input of the 
clocking amplifier is "1" in order to reduce power consumption. 

Then, because the clocking amplifier is provided in the bipolar output circuit, a clean 
output waveform can be attained. 

Brief description of the figures 

Figure 1 is a diagram showing the principles of the present invention. 

Figure 2 is a circuit diagram of the signal translating equipment in an application example 
of the present invention. 

Figure 3 is a diagram for explaining the system of the signal translating equipment of the 
present invention. 

Figure 4 is a block diagram showing the relationship between the signal translating 
equipment of the conventional example and the circuit in the preceding stage. 

Figure 5 is a circuit diagram of the signal translating equipment of the conventional 
example. 

Figure 6 is a diagram for explaining the system of the signal translating equipment of the 
conventional example. 

In the figures, 1 indicates a switching circuit; 2 indicates an NRZ-RZ translator; 3 
indicates signal translating equipment; 4 indicates a clocking amplifier; 14, 15, 16, 17, and 1 8 
indicate a transistor; 12, 13, 20, and 21 indicate a current switching circuit; and 1 1 and 19 
indicate a transformer. 
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Figure 1. Diagram for explaining the principles of the present invention 
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Figure 2. Circuit diagram of the signal translating equipment in an application example of 
the present invention 



Key: a NRZ positive-side signal 
b NRZ negative-side signal 
c Clocking 
14, 15, 16, 17, 18 Transistor 
19 Transformer 
20,21 Current switching circuit 
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Figure 3. Diagram for explaining the system of the signal translating equipment of the present 
invention 



Key: a Original NRZ input signal 

b NRZ positive-side input signal at point k 

c NRZ negative-side input signal at point m 

d Clocking 

e Signal at point n 

f Signal at point p 

g RZ bipolar output waveform on the secondary side of transformer 1 9 
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Figure 4. Block diagram showing the relationship between the signal translating equipment of 
the conventional example and the circuit in the preceding stage 

Key: a NRZ unipolar signal 

b Clocking 

c NRZ positive-side signal 

d NRZ negative-side signal 



e RZ positive-side unipolar signal 

f RZ negative-side unipolar signal 

g RZ bipolar output signal 

1 Switching circuit 

2 NRZ-RZ translator 

3 Signal translating equipment 

4 Clocking amplifier 
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Figure 5. Circuit diagram of the signal translating equipment of the conventional example 
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Figure 6. Diagram for explaining the system of the signal translating equipment of the 
conventional example 

Key: a Original NRZ input signal 

b NRZ input signal at point a 

c NRZ input signal at point c 

d Clocking input at points b and d 

e Positive-side RZ input signal at point e 

f Positive-side inverted RZ input signal at point f 

g Negative-side inverted RZ input signal at point g 

h Negative-side inverted RZ input signal at point h 

i RZ bipolar output signal on the secondary side of transformer 1 1 
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